«Se

PRELIMINARY DATA SUMMARY

November 1986

Army Engineer Waterways Experiment Station
Coastal Engineering Research Center

Field Research Facility

buck, North Carolina



PRELIMINARY DATA SUMMARY

CERC Field Research Facility
Duck, North Carolina

This report provides a summary of basic oceanographic,
meteorological and bottom profile data for the month. The data
were obtained as part of the Field Research Facility Measurement
and Analysis Work Unit at the U.S. Army Engineer Waterways
Experiment Station, Coastal Engineering Research Center's Field
Research Facility in Duck, North Carolina. The data were
collected and the analyses performed by the FRF staff. These
summaries are intended to make the data readily available to all
FRF users, and comments on their content and usefulness are
invited.
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I. INTRODUCTION

The U.S. Army Engineer Waterways Experiment Station,
Coastal Engineering Research Center's (CERC) Field Research
Facility (FRF) is located on the Outer Banks of North Carolina,
near the village of Duck (Fig.1l).

The FRF research program provides a means for obtaining
high-quality field data, particularly during storms, in support
of the U.S. Army Corps of Engineers' coastal engineering
research missions. The FRF consists of a 561-m (1,840 ft) long
concrete research pier supported on 0.91 m (3 ft) diameter steel
piles. The pier deck is 6.1 m (20 ft) wide, 7.74 m (25.4 ft)
above mean sea level (MSL), and extends from behind the dunes to
approximately the 7.6 m (25 ft) depth contour. 1In addition, a
main building contains offices, an instrument repair shop, and a
data acquisition room.

One of the responsibilities of the FRF research program is
the collection, analysis and dissemination of data on local
oceanographic and meteorological conditions. Bottom profiles
along both sides of the pier and periodic bathymetric surveys
are also performed.

This summary is intended to provide basic data as soon as
possible after they are obtained. Most of the data are daily
observations or the results of preliminary data analysis. 1In
many instances, continuous analog records and more extensive
analyses will be made available later by the CERC Coastal
Engineering Information and Analysis Center (CEIAC).

Table 1 is a list of instruments used, their status during
the month, and the data collection status. Figure 2 identifies
the location of the instruments. The water depth at the wave
gages and current meters vary and may best be determined from
the information contained in Figure 8. Other installation
information is contained in Table 1. All times unless otherwise
specified are referenced to Eastern Standard Time (EST).

Section II presents the meteorological data; Sections III
through VI, oceanographic data; Section VII, nearshore profiles
and bathymetry; and Section VIII, if included, documents special
events that occurred at the FRF during the month.

Questions and/or comments concerning the data may be
directed to Mr. Herman C. Miller at (919) 261-3511.
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ITI. METEOROLOGICAL DATA

A variety of instruments have been installed at the FRF
(Fig. 2) to monitor the meteorological conditions. The data
presented in Table 2 are collected and stored on magnetic tape
using a Data General NOVA-4 computer. For each instrument
identified in Table 1 as having analog outputs, chart records
are obtained, a log is maintained and the records are stored for
future reference.

The wind measurements are obtained from a Weather Measure
Skyvane located on the FRF laboratory building (Fig. 2), 19.1 m
above mean sea level (MSL).

The high and low temperatures are obtained from daily
readings of NWS maximum and minimum thermometers and represent
the extreme temperature values since the last reading.

The following may be useful for converting the data in
Table 2 to other frequently used units of measurement:

1. Millimeters (mm) to inches (in) -
mmx .03937 = in

2. Millibars (mb) to inches of mercury (in Hg) -
mb X 0.02953 = in Hg

i 3. Degrees Celcius (C) to degrees Fahrenheit (F) -
(C x 9/5) + 32 = F

4. Meters per second (m/s) to knots (kn) -
m/s X 1.943 = kn
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WIND
DIRECTION
(DEG TN)

&5
65
68
74
85
90
128
16
29
20

39
hé

83
114
T4
82
84
241
204
252
22
3
60
54
54
93
153
205
262
161
197
212
215
210
31
24
23
53
82
150
223
337
21
23
23
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TEMPERATURE

(pEe C)

14.8
15.5
17.8
15.2
14.3
14.5
18.9
14.2
13.3
10.5
*

10.5
10.3

8.5
14.5
11.9
11.3
11.5
11.9
11.8

13.8
15.3
17.6
20.4
13.4
13.9
13.2
13.3

A/D Inoperative

342
334
20
26
34
51
79
17
26
33
329
306
249
297

*=Electronic problems
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ATM
PRESSURE
(M3)

1033.8
1033.1
1030.8
1029.6
1026.6
1024.5
1021.0
1020.9
1020.5
1022.5%
*
1021.6
1020.3
1020.8
1018.8
1020.2
1019.8
1019.2
1017.1
1016.4
1014.5
1016.9
1019.8
1024.0
1026.6
1029.0
1028.2
1028.3
1027.1
1027.0
1025.7
1025.3
1023.5
1022.2
1019.2
1019.2
1024.6
1028.3
1029.7
1030.0
1026.4
1023.3
1019.1
1022.4
1023.9
1024.9
1023.56

1024.6
1030.7
1034.1
1035.8
1035.3
1033.1
1028.3
1025.3
1021.6
1017.2
1014.4
1016.1
1014.8
1015.8

PART 1

PRECIPITATION
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TA3LE 2: METEOROLOGICAL DATA

PART 2
NOVEM3ER 1986
WIND WIND TEMPERATURE ATH PRECIPITATION
SPEED DIRECTION PRESSURE

DAY HOUR (M/S) (DEG TN) (DEG C) (m3) (MM)
17 100 & 228 10.5 1016.1 0
700 2 213 8.5 1015.8 0

1300 3 199 12.3 1013.4 0
1900 & 334 12.1 1012.8 0

18 100 & 342 12.8 1013.4 0
700 & 12 13.1 1014.4 0

1300 2 9 15.4 1012.8 0
1900 5 165 14.3 1008.4 0

19 100 7 256 14.7 1006.6 0
700 10 335 9.4 1016.3 0

1300 13 2 9.6 1021.1 0
1900 7 23 9.0 1024.7 C

20 100 g 49 9.9 1024.3 0
700 10 81 12.9 1021.7 0

1300 7 147 16.0 1013.6 0
190C 4 1im 16.9 1007.6 0

21 100 8 274 11.2 1005.2 8
700 7 279 7.8 1011.2 0

1300 8 310 12.8 1013.4 0
1900 6 289 10.1 1017.1 0

22 100 6 335 6.9 1019.4 0
700 7 10 B.4 1022.5 0

1300 5 15 10.0 1024.0 0
1900 3 T3 9.2 1024.7 0

23 190 5 81 10.0 1025.5 0
700 & 95 11.9 1025.8 0

1300 s 71 15.2 1024.4 0
1900 - 4 84 14.5 1024.1 0

24 100 & 188 16.8 1023.0 0
700 & 198 16.9 1022.0 0

1300 & 243 18.2 1020.8 0
1900 5 210 17.6 1019.8 &

25 100 10 15 13.9 1022.3 0
700 10 31 1.7 1D25.5 0

1300 7 52 12.1 1026.7 0
19900 7 593 13.3 1025.9 0

26 100 8 g3 14.5 1023.0 0
700 4 154 17.0 1019.9 6

1300 7 186 21.7 1016.5 0
1900 7 187 19.6 1014.2 0

27 100 7 214 19.4 1013.4 0
700 & 326 16.1 1015.7 o

1300 9 28 14.8 1018.2 0
1900 > 35 12.7 1020.9 0

28 100 8 41 13.3 1021.5 0
700 8 43 13.0 1022.0 0

1300 8 39 13.6 1021.4 0
1900 8 19 13.0 1022.2 0

29 100 7 15 12.9 1019.4 0
700 > 341 11.1 1019.5 0

1300 4 13 14.5 1018.8 0
1900 9 10 13.5 1022.4 0

30 100 10 37 131 1021.3 0
700 12 42 12.2 1022.3 0

130C ? 307 9.4 1003.9 0
1900 9 314 6.8 1013.8 0



ITTI. WAVE DATA

Wave data were collected from two Baylor staff gages (CERC
gage Nos. 625 and 645) and Waverider buoys (CERC gage Nos. 630
and 640, Table 1 and Figure 2). The data were collected,
analyzed, and stored on magnetic tape using a Data General
NOVA-4 computer.

The NOVA-4 is programmed to sample the wave gages every 6
hours near 0100, 0700, 1300, and 1900 EST at a sampling rate of
four times per second, collecting data in 20- minute records.

Wave height (Hmo) is an energy-based statistic equal to
four times the standard deviation of the sea surface eleva-
tions. The wave period is identified from the computation of a
variance (energy) spectrum using a Fast Fourier Transform of
4096 data points (1024 sec). The period (Tp) is that associated
with the maximum energy density in the spectrum. When this
analysis is complete, the data are written to magnetic tape and
entered into the CERC data base.

Table 3 presents the wave heights and periods for each wave
record obtained during the month. The monthly means shown in
Table 3 are an average of the values computed for all data
records collected. The monthly standard deviations are standard
deviations from the monthly mean of values for each record.

Figure 3 is a time history of the Hmo and Tp values for the
Waveriders, 6 km from shore (630) and 1 km from shore (640).

Differences in wave periods between wave gages (Table 4 and
Figure 3) may be due to wave breaking or reformation, or the
presence of multiple wave trains containing nearly equal energy.



TABLE 3: WAVE DATA FART 1

NCVEMELR 1986

GAGE &54%5 25 640 4630
Baylor at 7+uo Buylor at 19400 Near shr Wvrdr Farznr  Wevrdr
DAY  TIME Hmo(m) T(sec) Hmo(m) T(sec) Hmo{m) T(sec) Hmo(m) T(sec)
1 1 1sd2 &.40 1.80 6.40 2.01 Q.79 b % | 6.40
7 1.06 6.40 1.39 6.40 1:53 6.87 1.77 7 .42
b 1.00 $.47 1.354 7.42 1.428 7.42 « S5 8.04
19 .85 6.40 P e e 7.42 1.39 7.42 LSS 8.04
2 1 g B.0& o 'O e ) 1.06 & U7 1.28 Taagd
7 .61 S.63 « 73 S5.63 i 7.42 1.26 &.87
13 -48 8.06 o Aok 8.06 79 8.06 1.04 B.04
19 .65 2.78 <71 8.06 .88 6.40 1.11 7.42
3 1 1.01 4.32 1.07 29.02 119 4.32 p = A 4.32
Z 1.75 6.87 1.85 6.40 1.91 6.87 235 6.87
13 1.12 6.40 1.31 &.87 1.34 6.87 1.49 46.40
19 « 95 6.40 1.16 7.42 1.09 6.40 1:38 6.87
4 1 ] 6.40 .94 L.06 <93 6.40 1.13 6.87
7 61 7-.42 1.01 B8.06 97 B.06 1.02 7 .42
13 -43 10.8%9 -79 10.089 -82 8.83 .74 7.42
19 .92 12.34 -84 5.79 =90 10.89 « 73 7.42
= 1 s o a8 3.26 .08 14.22 .89 7.42 -73 6.87
7 5 4.53 = 1.15 4.76 1.19 4.53
13 «82 9.02 1.15 14.22 1.25 .43 1.43 S5.31
19 « 73 S5.31 1.14 12.34 1.14 12.34 26 S5.63
& 1 (5742 &.40 1.00 &6.37 1.01 6.87 Lal2 6.40
7 .63 7.42 1.03 6.87 .98 7.42 1.07 7.42
13 75 7.42 1.05 8.83 1.04 8.06 1.14 7.42
19 .85 7.42 1.08 8.83 1.10 7.42 1.27 8.06
7 1 -85 3.95 1.07 10.89 1.09 10.89 1.08 ?.75
vl W 47 ¢ 4.32 1.01 4.13 =22 7.42 1.10 8.83
13 s | 4.53 .74 4.53 .73 4.53 1.07 4.53
19 i 4.32 .89 4.53 «70 4.32 PP 3.95
a8 1 a2 S5.63 .76 8.83 .76 7«42 «70 B.064
7 45 4.13 .83 Y73 .84 9.75 1.00 ?.75
13 =41 10.89 - 76 .79 2l s 8.83 -81 B.0&
19 3 10.89 .98 10.89 .68 8.83 76 8.83
? 1 «42 B8.06 63 10.89 .70 P75 -83 8.06
7 32 B8.06 .56 9.75 T o 8.06 .74 8.06
13 .38 10.89 wiaZ 7.42 -63 8.046 -B4 5. 63
19 36 &6.87 .48 8.83 .52 9-73 72 6.87
10 1 -76 4.53 =7 4.53 1.08 3.51 1.13 902
7 1.25 S5.63 1.34 5.63 1.38 5.02 1.52 5.99
13 1.28 &6.40 e 4 &.40 1.28 S5.63 1.46 .99
19 .72 S5.31 1.05 &6£.40 1.04 6.40 1.18 6.40
11 1 «9 Se31 1.18 S.31 vl S5.63 1.3¢ D63
7 .63 4,32 .88 4.76 .89 4.76 =75 5.63
13 «64 e fe B -78 8.06 -84 &£.87 8 DL &.87
19 74 &6.87 - 79 6.87 1.02 6.87 1.22 6.40
12 1 .83 3.26 -71 S.02 -93 8.83 1.03 6.40
7 1.13 4.76 1.13 4.13 * 1.34 5.02
13 1.06 4.7% 1.15 5.99 1.34 5.99
1 6
13 3 A/D Inoperative
7
7 0% | 1.26 .69 1.43 .06 1.43 S - O 1.52 D.Y5
19 1.73 6.74 1.79 6.56 1.94 6.57 149D 6.96
14 1 1.40 6.92 2.01 6.74 1.89 6.92 2.24 7=il
7 1.49 6.92 1.51 7.11 1.57 7.53 1.67 7.53
13 1.13 9.56 1.21 B8.24 14 8.26 1.40 7.11
19 .88 &.92 .88 6.57 B 7-11 1.07 7.11
15 1 7 . 6.92 «74 6.57 « 77 8.53 1.04 7.53
7 - 63 S5.12 .86 .14 =72 ?.14 .97 .14
13 1.07 4,49 1.09 ?.14 oy 4.41 1.24 4.64
19 .88 4.83 1.13 5.02 1.16 4.83 1.21 4.83
14 1 1.07 4.49 1.20 4.57 1.2 4.74 1.56 4.64
7 1.04 5.45 1.04 5.69 112 5.45 1.34 595
13 .86 9.02 -80 S5.82 1502 S.e2 1.08 5.82
19 s S5.02 - 70 S5.69 A 5.82 .83 5.95

*=FElectronic Problems

10



TABLE 3: WAVE DATA FART 2

NOVEMEBER 1984

GAGE 645 e 640 630

Baylor at 7480 faylor at 19400 Nearshr Wvrdr Faszar wWyrar
DAY TIME Hmo(m) T(sec) Hmo(m) T(sec) Hmo(m) T(sec) Hmo(m) T(sec)
17 1 -4% 4.41 .60 8.83 63 8.53 .74 Q.14
7 .36 ?.14 .58 8.83 .64 8.83 «70 .14

13 -34 8.83 ) 6.09 Fr | 9.48 a7 8.83

1? -38 8.83 oy, 8.00 «561 8.00 &7 ?.14

18 1 * «26 8.00 63 8.83 -bé 7.74
7 1 16.00 .70 ?.48 .74 9.48 .76 9.48

13 -44 16.00 -70 8.53 S 8.26 27 7.74
19 .94 16.79 o727 8.06 72 8.83 .86 8.06
19 b .36 10.89 -61 Pl Y 8.83 .78 8.83
7 1.51 S5.31 150 6.40 1.58 $5.99 1.84 5.99

153 1.47 46.87 1.546 742 L7 5.63 192 6.87

17 Gt b 8.83 137 ?.75 1.41 $5.99 1.65 - A

20 1 1.17 10.89 137 10.89 1.43 10.89 1 .08 10.69
7 1.18 10.89 1.49 10.89 1.4S5 12.34 1257 10.89

13 112 12.34 1.44 10.89 1.44 10.89 1.54 10.89

19 1.13 14,22 1.81 14.22 1.88 12.34 2.07 14.22

21 1 1223 14.2 1.64 12.34 174 10.49 1.799 Zah2
7 .88 14,22 1.21 12.34 1.32 14.22 1.34 975

13 .81 14.22 1.03 14.22 =77 8.83 : P s 12.3

19 .85 6.40 1.00 10.89 1.05 12.34 1.29 577

22 1 1.046 S.63 1.28 D.63 1.23 S5.63 1.38 SeT7
7 1.08 6.40 Y57 6.87 1.46 6.40 1.50 6.87

13 1.10 6.40 1.13 5.99 1..22 5.99 1.38 0«79

19 «B2 6.40 o 6.87 .94 5.99 1.07 7.42

23 1 -69 6.40 il 46.87 .84 6.97 - 72 6.87
7 .58 10.89 .74 12.34 78 12.34 .81 10.89

13 D2 2.34 .69 10.89 73 10.89 Pled. ] 10.89

19 .48 9.75 72 10.89 .67 10.89 .78 10.89
24 1 .48 973 -71 10.89 73 7S «79 975
7 b 9.31 .76 92.75 .81 ?.73 1.04 S.31
13 e 4 .75 -G8 10.89 S 10.89 .70 .79
19 .41 S5.99 .60 SIS .63 P79 o 77 .75
25 1 .60 3.05 .76 ?.75 S 2.95 -84 8.83
7 .72 S5.31 119 379 1.09 5.02 1.30 S-31
13 1.04 5.63 1.09 599 110 S5.99 -20 9.79

19 .83 S5.31 .88 9.75 97 o o
26 1 .74 4.76 1533 4.53 % 151D 4.%3
z .65 502 -84 S5.31 1.05 4.76
13 .87 S5.63 .26 3.99 1.03 B.63 -29 5.79
19 .77 6.87 1.03 6.87 « 77 6.87 1.45 6.87
27 1 73 5.99 .78 6.87 .83 7.42 1.13 46.40
7 .44 9.75 .60 10.89 -85 7.42 77 8.83
3 .82 A 1-02 3.79 1.02 4.13 1.13 3.75
19 .71 S5.63 1.22 5.63 1.24 5.99 139 S5.02
28 1 1.00 4.76 i=13 5.99 1.06 5.9% C1.2& 5.63
7 71 5.31 1.04 4.53 1.08 5.99 1.16 7 .42
13 S fre 5.63 1.01 5.02 1.01 4.76 1.18 S9.63
19 o731 4.13 <21 S5.31 -90 .75 1.03 4.13
29 1 .68 4,32 70 ?-7% .36 6.40 1.06 4.74
7 At .31 a2 4.32 73 5.02 .87 5.02
b5 .54 3.52 - 70 7-42 71 8.83 78 6.87
19 .64 3.15 75 8.83 77 8.83 .88 6.87
30 : .74 4.76 1.05 4,53 1.04 4.13 1.07 4.32
7 1.23 5.31 1.52 5.31 1.56 5.63 1.78 S5.63
13 -85 6.40 1.50 6.40 1.53 46.87 1.72 6.40
19 1.17 &6.40 1.59 &.40 1.59 5.99 1.91 6.87
MEAN .32 6.96 1.02 7.76 1.06 7.51 1.20 7.14
STD i & 3 2.98 M 2.50 - 34 2422 .36 1.90

*=FElectronic Problems
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IV. CURRENT DATA

Current data (Table 4) are collected from a Marsh-McBirney
electromagnetic biaxial current meter (Table 1 and Figure 2) and
by visually observing the movement of dye on the water surface
in the surf and at the seaward end of the pier, as well as 500 m
updrift of the pier 12 m offshore.

Since the shoreline orientation is approximately N20W,
alongshore currents flow either toward 340 (i.e. northward) or
toward 160 (i.e. southward). Similarly, cross-shore currents
are either onshore (westward) or offshore (eastward).

All current speeds are given in centimeters per second.
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TABLE 4: CURKENT DATA
CLHEEBL IN CH/SEL)

November 1986
: F1CK_MEASUKEMENIS {HEACH_MEASUREM

e 0 0 0 LeeGSURRRELREDRUTLE 00 - SEEDEODEDDRNL

i Lo0C WDRIFT)
DYE AT ! H .'

i CURRENT METEK

I: 19400 » ¢ DYL AY Mlb-SURF ZONE YL AT SDUTH TRIFOL
1 (S7%m) H (SURFACE ) H 12M OFFSHORE I1(DEFTH -4.8m MSL)
1CSURFACL )} H 0181, FROM H ¢ SURF ACE > H 1.0.8679
B 8 1| A0SR ISPEEDIDIKY o _PASELINE(HMIISPEED:IDPIKILOCATIONSFEED:IPIKISPREL 3 DIK __ _ _
1 0100-Alongchur e i : B ' 3 ¥ < T

1 0700-Alongshore 1 22 s H
Cross-shore | 5 on ! 152 - J
BRsultont Nl Oy A e e I L A - Wi Ll LR O Al SRl el s : I S

1  1300-Alongshore i i i H i 8 s i
Crocs-shore | H i H H 4 or H
Resultont __ i ____ el e RS L BN e S e e b e e B L : I - SR

1 1900-Alongshore ' | i H i 20 -] |
Cross-shore ! ! H { H 14 or '

et eta TR T A TR B TR e s i S e T L e e e b S BRI IS

2 0100-Alongshore ' | ! H ! 23 S i
Cross-shore | . H ' : H 14 orF '
AR S S L T I S O Wl A e e io 06 . 1% 1.

2 0700-Alongshore 112 s i H 61 N ! 47 N | 1 S |
Cross-shore | g on ! ' 140 0 0 ! south } X onN $
Besuitont _ Glas 905 i L e B T e O AT | SR, TR ALt 208 ___ 1.

2 1300-Alongshore ' H | H i 9 s i
Cross-shore ! H i i ' 1 OF i
Resultont _ _ H 2

2 1900-Alongshore i H i 3 i
Cross-shore | ' i : : e or :

......... Regultany. o). oo ) o suth S e o e e i e R o M

'3 0100-Alorigshore ! ! i : P28 S ;
Cross-shore ! : ' : ! 4 or !
Besulsopt. 3 .. ___1_ _ = i O e A i SRR 152____ i

3 0700-Alongshore ! 68 s 1 i 152 5 1 102 s 1 39 -] H
Cross-shore ! 10 on ¢ ' 140 3 On ' North ' 2 or :

1
1
1

Resultant ___
3 1300-Alongshore
Crose-shore ! t

Resultont____i_____ RO eaith et et el DR -+ RO R
3 1900-Alongshore i H H H 1 21 s '
Cross-shore ! H i ' ' 2 OF t
e T BT St HE S SRR R : B L i S e i o e ) ISRt b |
4 0100-Alongshore { ' f | H 20 S i
Cross-shore | i i H H 2 OF H
Besulyont e i : A e BN TSR St | 2 - S
4 0700-Alongshore ! s s 1 H 27 N | 53 N ! S H
Lress-shore | on ' B 140 B off' South ' - (] H
Resultant it S e : vk e (SR S B e I e 197 3.
4 1300-Alongshore | ! : ! ! T s 1
Cross-shore | H i H H 2 oF 4
Besultant _ s 1. PR
4 1900-Alongshore ! H 1 S !
Crose-shore ! i H 2 ON |
Sl T G D e e e S e St i G R e e ek e e e e3s____i_
S 0100-Alongshore H i ! H H 14 ] :
Cross-shore | H ' r; H b4 or H
Begultaot. - oo = ! - L A L LGS - (R
S 0700-Alongshore : 13 N | : 34 N | 40 N | 7 N H
Cross-shore | 8 on' ' 140 0 0 South : L]
R o N O R e e e e R e e et b w e e o o3 ety (28
% 1300-Alongshore } ' i ' H 19 S '
Crose-shore ! d : : : b or
Resultant_ ___

S 1900-Alongshore
Crose-shore

“& 0100-Alorgshore
Crose-shore

& 1300-Alongshore 5
Croee-shore 4
Resuliont __ 4 ____ st s 15 ____ 180 i

& 1900-Alongshore | H 24 s H
Crozz=shore H H 4 H 4 o i

SRR L DY o el S e e S S = R~ I !

KEY = ALL SFEEDS IN CM/SEC
N =NORTHWARD', SHORE FARALLEL
€ =SOUTHWARD, SHORE FPARALLEL
OH=0NSHORE
OF =0F FSHORE

15



g '1EK ( (3 {BEACH_HEASUREHENTS!

; E1EK_HEASUKEHLN] BEACH_BES SUBLBENIS!

{DYE AT : : i CURRENT METER

y ; : : : 1 AT SOUTH TRIFUL

' : ' ‘T AT MIp Gimst ZONCE Yo A

: (‘f;g:) ‘ ' i (SUKT ACE ) H 124 DFFSHORE H BEF";H [".é,g}'tl; MSL)

Vet ] y : ! (SURF ACE * : .D.

L SURT ACE ) ' DIsT. the : e TR P . i
1 et L e . sEEEptpIRSY o o o IBASELINEUNDIET Lu'ix-lbi,LD-ﬁlIQMEF_EEE:ELL‘;SEEEIJ'-__;-D;E_---.,

7 0100-Alongzhore % '
Cross~shore

7 0700-Alongshore
Cross-shore

7 1300-Alongshore &
Cross-shore

7 1900-Alongshore
Cross-shore
o o Resyltant ___
B8 0100-Alongshore
Cross-shore

8 0700-Alongshore
Cross-shore

10 1300-Alongshore
Cross-shore
Resultont ___

10 1900-Alongshore
Cross- .5t . ¢

——————---Besultaont

11 0100-Alongshore
Cross-shore
Resultant

11 0700-Alongshore N
Cross-shore 0
Resultaont_ __ 1 4 )

11 1300-Alongshore '
Cross-shore |

Resultont ___i_ 1
8 1300-Alongshore '
Cross-shore '
Resultont_ ___ 1
B8 1900-Alorgshore y
Cross-shore 3
________ Resultant ':' 7 s !
9 0100-Alongshore } 1 i
Cross-shore 8 '
3 VLT SRS NIGRSSURSUUNN § SNSRI (SOOI S S USSR e -l"'“: 139 ;
9 0700-Alongshore i 28 N ! $ 36 LRl 19 LA 3 oN ;
Cross-shore ! 12 off : 152 39 Off' South ¥y 89 ;
Resultont_ ___: 30 40 ___ X oM L SRS Sy _53____ZB_%--_____--_....______%____g ..... 1N eyt
9 1300-Alongshore ' : % ) s oN :
Cross-shore H H ¥ i & 295 :
Besultont L e VIS st T O I Ty (2R i ¢ ] ‘
9 1900-Alongshore i i p : 3 o !
Crose-share H 1 _' 50 .
_______ Resultant o : __________________:____"_____________..---:_-_--—-----—-———---—-‘.;-——-53_,--—--25 i
10 0100-Alongshore 1 B B 5 6 3 ,
Cross—-shore H H i 4 - .
Resultont __ ! _ ! R H s ;--_;E-_,--lgg____?_
10 0700-Alongshore 38 g 1 102 5 ¢ 38 s i 4 or :
Cross-thore B on 164 0 0 ! North £ 50 :
Resultont _ B [ T 2 -..____..--__--..____%___Zé__-__lg__- 1-

e o : e -:&-g- B B L
:

e SOSERO Y PSR

11 1900-Alongshore
Cross-shore

——ee——---Resultant

12 0100-Alongshore
Cross-shore

12 0700-Alongshore
Cross-shore

it = in e st
1

Resultont __ ! 4 --____-___-_..----,Ix___Zg_____lgﬁ'--__?-
12 1300-Alongshore - % e ;
Cross-csnore 2 1% 4

12 1900-Alongshore H H
Cross-shaore H '
Resultant H H

KEY = ALL SFEEDS IN CM/SEC
N =NORTHUWAKD, SHORL FARALLFL
S =S0UTHWARD, SHORE FARALLEL
ON=0NSHORE
OF =0OF FSHORE
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EIER_MEASUKEMENTS

ro
m
~ID>

CH_MEASUREMENTS
5 T)

H H <00 UVDRIF H
! DYE AT I H !  CURRENT METER
P 19400 ' + DYE AT MID-SURF ZONC: DYE AT SOUTH TRIFOLD
P (S7%m) H ( SURFACE ) H 12K OFFSHORE 1C(DEFTH -4.Bm MSL)
1(SURF ACE ! H D1ST. FROM H ( SURFACE » H T1.D.87%
ROYE o TIME ______ISPEEDIDIK: __ _--________-iEﬁEELI!!E!.E)iﬁE’EEL‘iDlEiLQE&IIQEiSEEEUiDIEiSEEEL.__i_Dl&' _____
13  0100-Alongshore t f : ! ! 1
Cross-shore | 1 H | 1 1
Resyltant __ 1 ___ H e e R et oot S
13 0700-Alongshore ! 51 g ' 76 s ! 62 5 | i
Cross-shore | T i 164 4 on ' North ! :
Besultont __ 1 &) __1ep! Ak 26 __ 163! Som 1 S B
13 1300-Alongshore ! | ! H i 28 s i
Cross-shore ! H H H H 1 or H
Resultaont e =l Ll | e e R IR - (L
13 1900-Alongshore H H H H 1 3? S H
Cross-shore ! i H i H 2 oF H
e BRSUIEORE S A i - H —Eedi= s ST OL L WSS el SR Pt T Iz ___1_
14 0100-Alongshore ] | | 1 ! 39 S H
Cross-shore ! . H ' ' t 3 oF )
L R i : Sl AT 156 i
14 0700-Alongshore 1 36 !
14
14

Cross-shore !
_________ Regyltent . 1y . ... ..
15 0100-Alongshore i

& Cross-shore |

al s O R Tt F T e i e O SN Eese e o et e RN Sl R DS T T 313 ____i_

15 0700-Alongshore AR T 0o ! H 32 8 58 s i 1 N H

Cross-shore | » on ! ' 164 2 Oon ' North H 4 OnN H

L e e P e e e Sue Ll i BRI U S = i AL 264 ____}

15 1300-Alongshore ' | H H | 18 ] H

Cross-shore | | H ' : 1 ON :

i 1 N - e s e e ot s | ISteells: o DR S

15 : : i ! ! 13 s ]

Cross-shore | H ' H ' 1 oM :

_________ Resultant . o - v e R R ek W e L W A A RN e =

16 0100-Alongshore i [ | [ ! 24 € i

Cross-shore i i : H [+] :

Resultont __ i = e L RO [ 1=

16 0700-Alongshore L ] H 15k 8 1 41 s 1 L S |

Cross-shore ! Off ' H 152 3 Off' Narth H 2 ON H

b N b T e [Tk T TN e N e ] Dl S0 iy A7 __ 49! bk 205 olouy o b R

16 1300-Alongshore H i i H I & s i

Cross-shore ! H H H H 0 H

Resultont __ 1 ! a4 =2 A e i é 160 i

16 1900-Alongshore ] 1 1 i i 2 N i

Cross-shore | H : : H o '

e ocRERYltARL N s U e i i 2 S L L R

17 0100-Alongshore H H H ! ! 7 d s i

Cross-shore | H H H H 2 oF :

Besultaont __ 1 __ ! e L e e | T Al S SR - TSsls = - dtgin

17 0700-Alongshore i 10 N ! 19 { ! o '
Crocse-shore | g Off! ¥ 152 i H 1 on

Resultaont __ 1 13 __17.: = : X : : ;i) T R

17 1300-Alongshare : [ ! ! 3 N i

Cross-shore ! } ' H ' 4 oN i

Besultant __ & : : : i 5 287 :

17 1900-Alongshore | H -] N H

Cross-shore ! : 4 Oow '

_________ Resultont_ __ i ________ Lo Nt 301 b by

18 0100-Alongshore H 4 N i
Cross-shore | ! 1 Dh

Regultanes_cCi L s T e e ol B e RS

i8 0700-Alongshore (1 1 3 ] i
Cross-shore | 0 H 1 D

Resultont __ ! 16 __ > A e i AT i

1B 1300-Alongshore H | 10 S H
Cross-shore | i 1 or

Resultont ___: 1 bl S LA e e T S SR

18 1900-Alongshore ! H 13 S i

Croze-shorte | H 1 Or H

—————iEEUitant. ¢ P PR B (S 164 3.

KEY = ALL SPEEDS IN CM/SEC
N =NORTHWARD, SHORE FARALLEL
S =SOUTHWARID!, SHORE FARALLE:
ON=DNSHORE
OF =0F FSHORE
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i (500 UFLRIF

BEACH_MEASURLMENTS
1

)

¢ i ¢  CURRENT METEK
19400 H 1 DYE A1 MID-SURF ZONLC:@ DYE t A1 SLOUTH TRIFOL
P (57%m) H ( SURFACE ) H 12M OFFSHORE JCDEFTH -4.8m M5L)
H DIST. FROM i ( SURT ACE H 1.D.8%67%
DAY e 16 4 e tBASELINECHM) SPEEDIDIR:LOCATION:GFEER:IDIRISPRED. _ 1 _DIR_____
19 0100-Alongshore £ H H 10 L '
Cross-shore ! i H H 3 ON t
Besulbaot __ 4. L. R e s e el e AR R e O L VRS Bt e e T .
19 0700-Alongshore 1102 s i 152 145 s 1 26 S H
Cross-shore | o [+ ] H 164 0 North H 4 or !
Resultopt ___ 1102 _160; ____ S WA L v 8 15 e U s e e e O I T | PN 152 i
19 1300-Alongshore H 1 H | 41 S H
Cross-shore | H H H & or 1
Resultont __ | e e BT, R A L, A A e e o S S . R e b - 7 EESE
19 1900-Alongshore H H H i 27 S '
Cross-shore ! i $ H 3 OF H
________ e et i S s L e o S L SR e S R S T L e CE SO e UL I - C
20 0100-Alongshore H H [ H ! 23 S '
Cross-shore ! . ! 1 i H ) OF i
o I GI  l TIA] e | e N - e SN e e ST e < 1. S
20 0700-Alongshore it 9 N ! H 41 N | 23 s | é s H
Cross-shore | 4 on ! | 164 0 0 ' south ' 2 or i
Besultopt. L0 A st e LyEact Tt il e e S 141 :
20 1300-Alongshore ! ) ] H H S N H
Cross-shore | ! 1 H t 4 ow i
esultont____§ —tad Sl oo R B Rl IR e e e A L T IR 2081
20 1900-Alongshore H H ! H H 3 N H
Cross-shore ! : 1 H i i ON :
PR e 0T L e e e i <l o R S R R (R Lo
21 0100-Alongshore H i ' ' i 9 S H
Cross-shore | H H : H 1 oN :
T e e T e e e L oW | TR, [ Age__ 1
21 0700-Alongshore 117 - H 47 N 40 5 1 3 N i
Cross-shore | B8 off: H 152 35 Off' South H 3 of H
i1 ¢ T Lo R T T B 1 T e N R O L R I (e < bl e o M S SR SR B s [ B e . N
21 1300-Alongshore ' H H H H 13 S i
Cross-shore | H H % ! 2 OF H
BEsulyeny 3 =2t g s e —anaaaa P b s AN
21 1900-Alongshore ] ! i : i i2 S i
Cross-shore | H H ' H 2 oF :
—._Resultont___ ! $ H i 2 :
22 0100-Alongshore ] $ [ i S :
Cross-shore | | 3 H H 4 OF H
PR T o O e e i et L5 A I L=y S e« (e i e
22 0700-Alongshore 5 B g 1 : 76 5 i 43 s 1 18 ] H
Cross-shore | g 0o ¢ ' 164 0 0 ' North H 3 or b
Remuitand. . Ul G0l : i s [T S SRS LR LR L A38___3_
22 1300-Alongshore ' H H ! H 12 s '
Cross-shore ! H H H H v or H
4 TR W | SO P I il et e S A e LT . TRRATTR e b7 IS
22 1900-Alongshore ] ' ' H '
Cross-shore | H ' H i
e —__Eesultant } e T I T S e H H
23 0100-Alongshore H { i i
Cross-shore | t i i
Besgliagoy, _ +- _ 3 | i
23 0700-Alongshore [ | N | H 47 I
Cross-shore | ¢ on ! H 152 12 Off '
T3 T S o e e A R e S e o e R T ey, e
23 1300-Alongshore H H H
Crose-shore | H H
Resultonmt ___: _ ___ o AR e S L e
23 1900-Alongshore H H H
Cross-shore | i i
e . -Resultont __ i -
24 0100-Alongshore H
Crose-shore | i :
S N M e oL Lo B e o SRR N e [ T T R S S S
24 0700-Alongshore i 5 N ! i 38
Cross-shore | 12 off ' g 140 23
s 2Ol (e S T T S 1 T e e e S : 44
24 1300-Alongshore :-u_ "L: H
Cross-shore | H '
i 5 TE B e e e B R e | e
24 1900-Alongshore H : :
Cross-shore | ! '
_________ A Tp R L L e e L T e s s e S A S N S W
KEY = ALL SFEEDS 1IN CM/SEC

N =NDRTHWARL,

ON=0NSHORE
OF =0F FSHORE

SHORZ FPARALLEL
€ =S0UTHWARD, SHORE PARALLEL
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EIER_MEASUREMENTS 'BFEACH_MEASUKREMENTS
i (500 UFDRIFT)

{ AT SOUTH TRIFOL
|

28 0700-Alongshore
Cross-shore

DYE AT H H H CURKENT HMETER
19400 i ' DYE AT MID-SURF ZONE: DYE
(S579m) | i ( SURF ACE ) H 12H OFFSHORE (DEFTH -4.8m HMSL)
1(SURT ACE ) H DIST. FRON H { SURFACE ) H 1.D.867%
PEY ot W ek TRUR. Col U RPEEDIDIRE. o o _iPASELINE(M)IGPEEDIDIR:LOCATION: GPEEDIDIKISFEED. 1 _DIE_____
2% 0100-Alongshore H | H B H 14 7 i
Cross-shore | i | i H S OF i
T o e S SR el SRR el i v SERUN SRR N i N N [ - |- SN 142 __ &
2% 0700-Alongshore 129 s ! ' 47 s ! 44 - | 24 S |
Cross-shore | 4 on & H 164 0 o ¢ North H A OF 1
Eesultant o 1o AR el A e A = iel. 1.
25 1300-Alongshore ' H H ' 17 S i
Cross-shore | H ' ' H 4 or H
Resultaont < S e e e, L e B R N ¢ LT L L s T S 1 - SR
25 1900-Alongshore [ ' i i 1 11 S i
Cross-shore | H H H H 3 OF H
_________ ot PR L e SO T~ R S L e STl e O A R CARRIRTOON R - . | - SN
26 0100-Alongshore H H i ' | B8 S '
Cross-shore | H H H H 1 or '
Besglvont .t 5o oAt e s Fresemes e Siesaa i o haan O e e R s T p I~ S
26 0700-Alongshore i 17 N i H 61 N | 46 N ! 8 L] i
Cross-shore | g ) : 164 0 0 ! south : 2 ow !
Y T L e S T T Rt B e B S e TR Rl (FL S T R o I R R [ L, L 1 S
26 1300-Alongshore H H H H i 8 N |
Cross-shore | H ' H ' 2 oM H
Besullant__. | __ _____ £ s B RO ERNY 3 e s =l i 8_ 327 i
26 1900-Alongshore H H i H H 7 N !
Cross-shore | H H ' ' 2 oN H
i Besulvony 1. __ ___1 = e S e e e S e L SR _326 H
27 0100-Alongshore H H H H H 13 N i
Cross-shore i H H H H 4 oN H
Besyl¥ont .. ). _ . _ e S e e i 1 ST S o na T Tl e Bl 8 e e FE - b
27 0700-Alongshore i 8 8 i ' 44 N 15 s i 1 N i
Cross-shore | 2 on ! H 164 0 o ' South ' 2 oN H
Resultont 1 10 S T Wi P el e e e o F R
27 1300-Alongshore ! ] ' H 1 13 S H
Cross-shore | H H H H 1 oF i
Resultont i e e  H e I - R i94___ 1
27 1900-Alongshore H H i H H 24 S i
Cross-shore | f H i | 4 or H
PECTSRaN L, UD 0 T Mol L] e SRS Tl Bged DA Ll ek e B (= S ol WA P e g 130
28 0100-Alongshore 3 : 20 s :
Cross-shore H H H
Resultont H % 1

28 1300-Alongshore
Cross-shore
Resultant_

28 1900-Alongshore
Cross-shore

________ Besulteny o Y .

29 0100-Alongshore
Cross-shore

2% 0700-Alongshore
Cross-shore

29 1300-Alongshore
Cross-shore

29 1900-Alongshore
Cross-shore
- ——---BEesultont __

0100-Alongshore
Cross-shore

Resul tant

30

30 0700-Alongshore
Cross-shore

30 1300-Alongshore
Cross-shore

30 1900-Alongshore
Crose-shore

KEY = ALL SPEEDS IN CM/SEC
N =NDRTHWARLI, SHORE FARALLEL
S =SOUTHWARD, SHORE FARALLEL

ON=0NS HORE
OF =0F FSHORE
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V. SUPPLEMENTAL OBSERVATIONS

Visual wave direction measurements (Table 5) taken at the
seaward end of the pier are made of both the primary wave train
(i.e. that having the larger wave heights) and the secondary
wave train (which must be clearly distinguishable as a wave
train separate from the primary waves) but not surface chop or
capillary waves. The direction of the primary wave train just
north of the seaward end of the pier is also determined using a
Raytheon Marine Pathfinder radar and measuring alignment of the
wave crests. The pier axis (considered perpendicular to the
beach at the FRF) is orientated 70 east of true north;
consequently, wave angles greater than 70 imply the waves were
coming from the south side of the pier.

The width of the surf zone (seawardmost breaker position to
shoreline) is determined from the pier deck.

Measurements of surface water temperature, density, and
visibility are made daily at the seaward end of the FRF pier. A
jar along with a thermometer is lowered about .3 m (1 ft) into
the water and allowed to remain for at least one minute. The
jar is removed, the temperature read and a hydrometer is used to
determine the density. A secci disc is used to determine the
surface visibility.
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VI. WATER LEVELS

The National Ocean Services (NOS) has established a primary
tide station (No. 865- 1370) at the seaward end of the FRF pier.
A Leupold-Stevens digital recording float-type tide gage is used
to collect data every 6 minutes throughout the month.

Figure 4 shows the variation in mean water levels computed
over a tidal cycle period (12.42 hours), and contains a list of
selected mean and extreme values. This presentation is useful
in identifying effects on both meteorological and astronomical
forces on the open coast water levels.

Table 6 contains the time of the center of each sampling

interval and the range, high, low, and mean water levels during
each tidal cycle.
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FIGURE 4. Time History of Mean Water Levels, November 1986 (Gage No. 865-1370)

MONTHLY MEAN WATER LEVELS (METERS MSL)

Extreme Low - -0.51 on 2 November at 1324 hrs.
Extreme High - 1.13 on 3 November at 0736 hrs.
Monthly Mean - 0.23
Mean Low Water - =029
Mean High Water - B.72
Mean Range 1201
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VII. NEARSHORE PROFILES

A. Nearshore Profiles. 1In order to document profile
response away from the pier, surveys of four profile lines
extending 900 to 1,000 m from shore and located 489 and 581 m
north and 517 and 608 m south of the FRF pier are conducted
bi-weekly, after storms, and during more complete bathymetric

surveys.

These profiles are obtained using the CRAB-Zeiss surveying
system; a Zeiss Elta-2 first-order, self-recording electronic
theodolite distance meter in combination with the Coastal
Research Amphibious Buggy (CRAB), a 10.7 m high, self-powered,
mobile tripod on wheels.

Figure 5 shows the last survey in October and the only
survey taken during November on profile line 188, located 517 m
south of the pier. On the foreshore (60 to 80 m), the berm
built during October was removed while a prominent nearshore bar
(120 to 200 m) reappeared. Offshore, the barely visible storm
bar (240 to 360 m) also intensified.

0

PROFLE LINE 188

————— = 25 0CT BS
25 NOV 86

ELEVATION ABOVE MSL, m

-o— —
0 200 400 600 800

DISTANCE FROM BASELINE, m

Figure 5. Monthly CRAB profiles on profile 188 -
517 meters south of pier.
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The profile envelope (Figure 6) reflects the maximum
changes which occurred on the profile between January and
November. The only visible change to the envelope (200 m) is a
result of the deep trough between the nearshore and offshore
bars.

0
: PROFLE LNE 188
FROM: 31 DEC 85
. TO: 25 NOV 86
o CHANGES

SINCE: 17 OCT 86

O+ Py ety iy

o 200 400
DISTANCE FROM BASELINE, m
Figure 6. CRAB profile envelope - profile 188.

B. Bathymetry. No bathymetric survey was conducted in
November. The September bathymetric survey is given for
reference.
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